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Summary Background: Recently performed studies have found a number of
limitations in the daily lives of asthmatics, and a large disparity between the
perception of the sufferers and what health care professionals believe matters to
asthmatics. Aim: What matters to Swedish asthma patients, what medicines do they
use, and are they compliant with given prescriptions? A further aim was to compare
perceptions about asthma and asthma management in asthmatics and among Swedish
general practitioners (GP). Design: A structured telephone interview of a represen-
tative sample of Swedish asthmatics, and a mailed questionnaire survey among GPs
from different parts of Sweden. Methods: Screening by telephone of a random sample
of 10,350 subjects aged 18–45. Of those, 240 were subsequently selected for a
detailed structured telephone interview about their asthma. A mailed structured
questionnaire containing similar questions to those asked of the asthmatics was sent
to 600 GPs, and 139 returned completed answers. Results: 16% of the asthmatics
reported (asthma) symptoms occurring every day during the previous month.
Nocturnal symptoms at least twice per week were reported by 19%. Both these were
reported by considerably higher proportions of the asthmatics than the GPs had
expected. A large majority classified their disease as mild or very mild, although great
majority reported frequent symptoms. Activities or situations which caused
symptoms of asthma often or ‘‘now and then’’ were physical exertion, 67%; bad
weather, 59%; contact with animals/pets, 58%; and visits to caf !es or restaurants, 36%;
and several asthmatics avoided these activities due to their asthma. Conclusion: A
great majority of asthmatics report a large number of symptoms and limitations in
their daily living in proportions which were roughly expected by the GPs.
r 2003 Elsevier Science Ltd. All rights reserved.
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Introduction
The prevalence of asthma has increased worldwide
during the last decades.1–4 Sweden is no excep-
tion.4–6 In spite of this, hospitalizations and
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emergency visits due to asthma decreased con-
siderably in Sweden, particularly during the 1980s.7
The decrease occurred parallel with or shortly after
the introduction of inhaled cortico steroids.8
Nevertheless, asthma remains a major public
health problem, a cause of sick days,9 involving
considerable costs for society.10,11
Despite the improved pharmaceutical treatment
regimes, clinical as well as epidemiological studies
clearly illustrate that patients with asthma still
report a wide range of symptoms, demonstrate
bronchial liability, and a low remission rate.3–6,12
However, there is a lack of knowledge based on
representative samples of subjects with asthma
about the well-being of the asthmatics and their
compliance with prescribed medicines. Further, a
study performed by British general practitioners
(GPs) found a disparity between the GPs’ aim for
the treatment, which was the absence of symp-
toms, whereas the patients aimed to be able to
perform different activities they wanted to do, but
were restricted due to asthma.13
The recently performed British study, Asthma In
Real Life (AIR study), showed a large disparity
between the perceptions of the asthmatics and
those of the health care professionals, further it
showed that the patients with asthma suffered
from more symptoms than was expected and had to
avoid a number of normal activities because of
their asthma.14 The same results were found in the
AIR study performed by adult asthmatics (D. Price,
unpublished data).
Today there is a lack of knowledge about these
aspects in Sweden. Most asthmatics in Sweden are
managed by GPs, of whom those with a special
interest in asthma have taken the initiative to a
study on how it is to live with asthma in Sweden.
Specialists in respiratory medicine and nursing
were invited to participate. The study aimed to
assess what matters to Swedish asthma patients,
their use of medicines and their compliance with
given prescriptions. A further aim was to compare
perceptions about asthma and asthma management
in patients, with the GPs’ perceptions of how
asthma influences the life of asthmatics.
Material and methods
The ALMA study was carried out in the form of
telephone interviews of 240 randomly selected
young to middle-aged Swedish asthmatics from
the whole country. The interviews were performed
by the Swedish Institute of Public Opinion Research
(SIFO), and they were conducted from November
2000 to February 2001. The patients’ perceptions
about their asthma were compared with those of
Swedish GPs by using a mailed questionnaire
containing similar questions. The study was ap-
proved by the ethical committee at the Medical
Centre Hospital, University of .Orebro.
Identification of the study sample
A random sample of 10,350 subjects aged 18–45
years were asked over the telephone by the
Swedish Institute of Public Opinion Research (SIFO)
whether they were willing to answer four screening
questions about asthma. The questions aimed to
identify a sample having current asthma. The
questions were as follows:
(a) ‘‘Have you ever had asthma?’’ , and
(b) ‘‘Have you been diagnosed as having asthma by
a physician?’’. If ‘‘yes’’ to any of the two
questions, two further questions were asked:
(c) ‘‘Have you had problems or symptoms of your
asthma during the last 12 months?’’, and
(d) ‘‘Have you used asthma medicines during the
last 12 months, regularly or as needed?’’.
Current asthma was defined by ‘‘yes’’ to either
question (a) or (b), and to question (c) or (d). Thus
348 subjects were identified as having current
asthma, which corresponds to 3.3% of those who
agreed to answer to the screening questions.
The subjects identified as having current asthma
and agreeing a comprehensive structured interview
about their asthma were interviewed on a later
occasion. The interviews were conducted consecu-
tively, 240 (61% women) subjects in total, while 108
(31%) declined to participate.
Structured telephone interview
The interview questions and alternative responses
were designed by the research group (i.e. the
authors). The screening questions for asthma (three
out of four) were from the OLIN-studies question-
naire,15 which is frequently used in Sweden and
neighbouring countries.16–20 At the interview, the
questions and alternative responses were read by
the interviewer, one by one, without further
explanations except for a repetition of the ques-
tions where necessary.
The interview consisted of 51 questions. It
included questions about the frequency of symp-
toms common in asthma, such as cough, wheeze,
dyspnea, and attacks of shortness of breath. The
questionnaire also included a large number of
questions about different activities which could
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provoke asthmatic symptoms, and whether asth-
matic sufferers avoided these activities. Examples
of such questions were:
‘‘Are you troubled by your asthma when running
or hurrying for the bus or train?’’, and ‘‘Do you ever
avoid running or hurrying for the bus or train in
order not to be troubled with asthma?’’
‘‘Are you ever bothered by asthma when you visit
caf !es or restaurants?’’, and ‘‘Do you avoid visiting
caf !es or restaurants in order not to get trouble with
asthma?’’.
Each question was followed by five answer
alternatives; ‘‘often/frequently’’, ‘‘now and
then/occasionally’’, ‘‘rarely’’, ‘‘never’’, or ‘‘the
question is not relevant’’. The asthmatics were also
asked to mention three activities or situations,
during days with symptoms, which they were forced
to avoid because of asthma. They were further
asked to classify the degree of severity of their
asthma.
Another part of the questionnaire included
questions about their present asthma therapy,
which asthma medicines they used, and how often
the medicines were taken. Further, the patients
were asked about their compliance with their
doctor’s prescription of asthma medicines, how
often and where they had their controls or check-
ups for asthma, use of peak flow meters, and the
frequency of emergency visits.
The GPs’ questionnaire
A written questionnaire was mailed to 600 ran-
domly selected Swedish GPs from the Swedish
register of physicians about their apprehension of
how asthmatics aged 18–45 years feel, report
symptoms, follow prescriptions, and use medicines.
Regarding symptoms and asthma in special circum-
stances and at different exposures, as well as
alternative responses, the questions and answer
alternatives were identical, or as similar as
possible, to questions put to the asthmatics.
Completed answers were received from 139 (65%
men) GPs. The GPs were required to make
assumptions as to how large proportion the asth-
matics had chosen the different answer alterna-
tives.
Analyses
The size of the samples was based on the assump-
tion that at least 200 asthmatics and at least 100
GPs would participate, further, that a difference
between answers given by the two groups of 10% in
the prevalence of a certain symptom or condition
affecting half the studied sample, represented
statistical significance. The distribution of the
percentage for each answer for the GPs is given
as mean values, 95% CI for the mean, and median
values. For comparison of the asthmatics’ and GPs’
opinions regarding ordered and dichotomous vari-
ables, the percentages given by a GP were multi-
plied to the values (0; 1; 2; 3;y) of the answers to
give a score. These scores from the GPs were tested
against the answers from the asthmatics with
Mann–Whitney U-test. All tests were two-tailed
and conducted at the 5% significance level.
When listing activities or situations the asth-
matics had to avoid on days with symptoms, several
activities were allowed to be reported by the
asthmatics as well as when assumed by the GPs,
why statistical comparison of the outcome patterns
has not been made. The question about the worst
things about living with asthma according to the
asthmatics, and as assumed by the GPs, is
presented similarly.
Results
Frequency of symptoms and avoidance of
activities
The proportion of asthmatics reporting symptoms
daily during the previous month was 16%, and at
least once every week, 49%. These proportions
were greater than the GPs had assumed, or 5% and
36%, respectively (Fig. 1), and the response
patterns given by the asthmatics versus the GPs
diverged significantly (Po0:001). The proportion of
those having symptoms less than once per month
was 34%. Nocturnal symptoms at least twice per
week were reported by 19%, which was also higher
than the GPs had expected, 11% (Fig. 2). Also the
response patterns about nocturnal symptoms given
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Fig. 1 Frequency of symptoms, day or night, reported by
the asthmatics, and assumed by the general practi-
tioners, respectively.
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by the asthmatics versus the GPs diverged signifi-
cantly (Po0:001).
The frequency of symptoms in defined circum-
stances or due to different exposures was com-
monly reported as similar by asthmatics to GPs’
assumptions (Table 1). How frequently the asth-
matics avoided these activities was also examined.
However, the GPs assumed that most of these
activities were avoided more frequently than the
asthmatics actually reported (Table 1).
When asking the asthmatics to mention three
activities or situations they had to avoid on days
with symptoms, 36% sports, 22% exposure to smoke
or strong smelling scents, 19% contact with ani-
mals/pets, and 18% going outdoors (Fig. 3). When
asked what the worst thing about having asthma
was, 51% answered limitations of normal activities,
38% shortness of breath or tiredness, and 7%
chronic disease or dependency on medicines (Fig.
4). The GPs’ assumptions of what activities or
situations the asthmatics had to avoid and what the
worst things about asthma were, diverged from the
asthmatics’ responses (Figs. 3 and 4).
Overall assessment and degree of severity
The GPs believed that more than half of the
asthmatics were almost or completely free from
symptoms, while only 1% of the asthmatics claimed
they were completely free from symptoms and 26%
felt they were almost symptom-free (Table 2). The
great majority, 59%, felt that they had symptoms
‘‘sometimes’’. At the same time 68% of the
asthmatics classified their asthma as mild or very
mild, while the GPs’ corresponding assumption was
52%. The GPs believed that 19% of the asthmatics
had classified their disease as severe or very
severe, while only 6% of the asthmatics had judged
their asthma as severe or very severe.
Contacts with health care
The three most common sites for asthma checks
were GPs in 58% of cases, lung-, allergy-, or internal
medicine specialists, 13%, and industrial physi-
cians, 7%, while 14% reported that they did not
have any controls. The sites for prescription of
medicines for asthma were similar, and 68% of the
asthmatics received their prescriptions from GPs
(Fig. 5). Twelve per cent reported that they had
visited a physician or an asthma nurse for their
condition during the last month, 38% during the last
6 months, 55% during the last year, and 78% during
the last 2 years. Twenty-two per cent either did not
remember or had had their last visit more than 2
years ago. Unscheduled emergency visits for asth-
ma were made by 14% during the last 6 months.
Use of medicines
Seventy-six per cent of the asthmatics claimed that
they often followed the prescriptions of the
doctors, while 40% of the GPs believed this was
so. However, in response to another question, only
34% stated they regularly followed the prescrip-
tions most days a week all year round.
During the previous 7 days, 50% of the asthmatics
had used inhaled short-acting beta-agonists, 38%
inhaled cortico steriods, 8% inhaled long-acting
beta-agonists, and 2% inhaled combined long-acting
beta-agonists and cortico steroids. Forty-three per
cent used their inhaled short-acting beta-agonists
once or more every day. One hundred and seventy-
nine (75%) had been prescribed inhaled cortico
steroids, but in this group only 27% used these
medicines as often as prescribed, 26% followed the
prescription of inhaled cortico steroids ‘‘now and
then’’, 12% only rarely, and 35% never, while the
GPs believed the compliance with inhaled cortico
steroid treatment was greater.
Of the asthmatics, 19% had, at some time during
the last year, not gone to pharmacies to get their
medicines because of high costs, while 6% had not
done so because of anxiety about side-effects. The
corresponding figures for what the GPs believed
were 26% and 17%.
Action at exacerbations or increase of
asthma
The proportion of the asthmatics who claimed that
they knew how to take their medicines if the
asthma got worse was 95%, and 90% reported that
their doctor had told them how to use the
medicines in such circumstances. During periods
of increased asthma activity, 88% reported
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increased use of inhaled short-acting beta-agonists,
48% increased their use of, or started to use,
inhaled cortico steroids, and 8% used oral cortico
steroids. Situations in which the patients increased
their medication were infections, during the pollen
season, and at times of physical exertion.
Other findings
Almost daily use of peak flow meter was reported
by 2%, use ‘‘now and then’’ by 10%, rarely by 14%,
and no use at all by 74%. The corresponding figures
for how frequently the GPs believed that asth-
matics used the peak flow meters were 6%, 24%,
35%, and 35%, respectively. The answer patterns
differ significantly (Po0:001).
Of the 240 asthmatics, 31% were current smo-
kers, while this proportion was expected by the GPs
to be 21%.
Discussion
The main result of the study is that the asthmatics
showed considerably more symptoms of asthma
than expected, particularly symptoms in situations
common in daily life. One out of six reported
symptoms at least once every day, and a half
reported symptoms at least once every week, both
significantly higher values than the physicians had
expected. Surprisingly many, almost one out of
five, had nocturnal symptoms at least twice a
week, which also was more frequent than the
physicians had expected. These results confirm
what other European studies have found.13,14,21 In
the AIRE study21 half of the adults reported daytime
symptoms at least once a week and one-third
reported sleep disturbance at least once a week.
However, prescriptions of asthma medicines are
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common in Sweden,22,23 particularly in relation to
the prevalence of respiratory symptoms,23,24 so the
high proportion of the asthmatics having frequent
symptoms was at least in part unexpected.
As predicted by the physicians, a majority of
asthmatics displayed symptoms when performing
different physical activities. Also when exposed to
pets/animals, a majority experienced asthma
symptoms often or frequently. Despite the fre-
quency of symptoms when performing different
activities, a majority only rarely, or never, avoided
participating in e.g. visiting restaurants. The
physicians had expected a greater proportion of
the asthmatics to avoid such activities. Further,
despite the frequency of symptoms, two-thirds of
the asthmatics classified their asthma as either
mild or very mild. This classification of asthma
severity is about the same as in the AIRE study. This
discrepancy suggests that asthmatics have adapted
to living their lives without becoming symptom-
free.12,21
The assumptions of the physicians conformed
surprisingly well to the answers given by the
asthmatics. These results are in contrast to similar
studies.14,21 Generally, the physicians had expected
asthmatics to have fewer symptoms than those
actually reported, but on the other hand, they
believed asthmatics avoided different activities
more frequently than they really did.21 This marks
a departure from previous findings.21
How valid are the results? One advantage is that
both asthmatics and GPs were recruited from the
whole country. The study aimed at recruiting a
sufficiently large sample of subjects representative
of asthmatics in society. The asthmatics were
recruited by telephone interview performed by
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Table 2 Overall assessment of frequency of symptoms and degree of severity in the asthmatics’ own judgment
and according to how general practitioners believed the asthmatics would assess. Difference, P-value, between
the groups.
Patients, n ¼ 240 GPs, n ¼ 139 P-value
% (95% CI) Mean (%95% CI), median
Overall assessment of frequency of symptoms
Always 4 (2–7) 7 (6–8), 20
Often 14 (9–18) 15 (13–16), 30
Sometimes 59 (53–65) 25 (22–27), 20
Almost free from symptoms 26 (20–31) 30 (27–32), 15
Completely free from symptoms 1 (0–3) 24 (20–27), 5 o 0.001
Degree of severity of asthma
Very severe 1 (0–2) 7 (6–8), 5
Severe 5 (2–8) 12 (11–13), 10
Moderate 26 (20–31) 29 (27–32), 27
Mild 48 (42–55) 31 (29–34), 30
Very mild 20 (15–25) 21 (19–23), 20 o0.001
GP
Occupational physician
Asthma nurse
Lung or allergy clinic
Private specialist
Private practitioner
Other
No where
Don’t know
10 20 30 40 50 60 70
New prescription
Controls
%
Fig. 5 Sites for asthma controls and prescriptions of medicines, reported by the asthmatics.
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an investigation group performing all kinds of
interviews on a wide range of topics. The number
of asthmatics not wishing to participate was 31%,
which may have influenced how representative the
sample was. The non-participation rate must be
judged as somewhat high when compared to results
from Swedish epidemiological studies of asthma
based on the general population.6,15,16,24,25 More-
over, the total prevalence of asthma according to
the interview is lower compared with results from
prevalence studies using postal question-
naires.6,15,16,24 Asthmatics may also have avoided
admitting they had asthma as a question of
integrity, or in order to avoid participating in a
time-consuming interview performed by persons
not involved in health care. Possible bias may
therefore have resulted in mainly randomly occur-
ring errors with an influence, albeit limited, on the
results. The results of this study point in the same
direction as the European study, AIRE, with
frequent daytime symptoms but also night-time
symptoms.21 The AIRE study was also performed by
telephone interviews and yielded a somewhat
lower prevalence of asthma compared with postal
questionnaire surveys. On the other hand, asth-
matics with more symptoms may have been more
likely to participate compared with asthmatics with
mild intermittent asthma. If so, bias of that kind
would have caused a systematic error in the sense
that asthmatics with milder symptoms would have
been somewhat underrepresented in the study.
Do the GPs who participated in the study reflect
GPs in general? The age and gender distribution of
the GPs suggests that this is the case, although the
participation rate has to be considered low. A
possible explanation for the relatively close corre-
lation between the GPs’ opinion and the answers
given by the asthmatics may be that the GPs who
participated have a special interest in asthma care
and treatment. If those who are not very interested
in asthma did not participate, we can assume that
the GPs’ opinions about the asthmatics’ problems
and well-being could differ from those of GPs in
general. We have to keep in mind that almost half
of the subjects had not visited any health care
institution on the grounds of their asthma during
the previous year.
Another important finding was that the asth-
matics felt they complied well with prescriptions
made by the physicians, even though a large
discrepancy was found between the prescriptions
and the actual use of medicines. The compliance
with regular medicine use was low, findings which
agree with others’.26,27 Particularly low was the use
of inhaled cortico steroids, a result that surprised
us. Increased asthma activity was treated by the
patients in a similar way to that described in other
studies,21,23,28 i.e. they increased mainly the use of
inhaled beta-agonists that work in the short term.
However, a majority of asthmatics with inhaled
cortico steroids increased their use, or started to
use them, during periods with increased asthma
activity.
Other interesting findings were that only a small
proportion of the asthmatics used peak flow
meters, confirming results found by others.21 In
Sweden 19% of the adult population are current
smokers,29 but 31% of the asthmatics in our study
were current smokers!
In the UK the question was raised whether
physicians did not ask the right questions when
they met the patients.13,14
In our study, the assumptions made by the
physicians reflected the picture given by the
asthmatics themselves generally well. One question
that emerges from our results is why such a small
proportion of the asthmatics are free from symp-
toms. Do the real aims of treatment differ from
those set out in guidelines? Is the aim of treatment
for asthmatics in reality too low? Or is the main
point that the resources available for the health
care of asthmatics are too limited, or the costs of
medicines too high? Only a low proportion of
asthmatics was afraid of side-effects from the
medicines.
We have to keep in mind that asthmatics very
often make their own decisions not to use their
medicines, even if they have the opportunity. Thus,
another question is whether the treatment regimes
are too complicated?
In conclusion, Swedish GPs have a fair and often
good knowledge about the well-being of asthma
sufferers. In spite of this, a large number of Swedish
asthmatics show frequent symptoms and experience
restrictions in their daily lives. A surprisingly large
proportion reported nocturnal symptoms.
Acknowledgements
Merck Sharp & Dohme (Sweden) AB is hereby
acknowledged for funding the study. Further, the
authors thank Lotta Mattson at Merck Sharp &
Dohme (Sweden) AB for most valuable assistance in
conducting the study.
References
[1] Robertsson CF, Heycock E, Bishop J, Nolan T, Olinsky A,
Phelan PD. Prevalence of asthma in Melbourne school
children: changes over 26 years. Br Med J 1991;302:1115–8.
ARTICLE IN PRESS
842 B. St.allberg et al.
[2] Manfreda J, Becker AB, Wang PZ, Roos LL, Anthonisen NR.
Transient physician-diagnosed asthma. Prevalence in
Manitoba between 1980 and 1990. Chest 1993;103:158–67.
[3] Burr ML, Butland BK, King S, Vaughan-Williams E. Changes in
asthma prevalence: two surveys 15 years apart. Arch Dis
Child 1989;64:1452–6.
[4] Lundb.ack B. Epidemiology of rhinitis and asthma. Clin Exp
Allergy 1998;28(2S):3–10.
[5] (Aberg N, Hesselmar B, (Aberg B, Eriksson B. Increase of
asthma, allergic rhinitis and eczema in Swedish school
children between 1979 and 1991. Clin Exp Allergy
1995;25:815–9.
[6] Larsson L. Incidence of asthma in Swedish teenagers:
relation to sex and smoking habits. Thorax 1995;50:260–4.
[7] Epidemiologic Centre, Socialstyrelsen (In Swedish). Statis-
tics Sweden. Stockholm, 2000.
[8] The diagnose-prescription examination (In Swedish). Swed-
ish Pharmaco-Statistics 1987–1999. Apoteket AB: Stock-
holm, 2000.
[9] Nathell L, Malmberg B, Lundb.ack B, Nygren (A. Is asthma
underestimated as a cause of sick leave? Respir Med
2000;94:977–82.
[10] Rutten-van M .olken MPMH, Postma MJ, Joore MA, van
Genugten MLL, Leidl R, Jager JC. Current and future
medical cost of asthma and chronic obstructive pulmonary
disease in the Netherlands. Respir Med 1999;93:779–87.
[11] Jacobsson L, Hertzman P, L.ofdahl CG, Skoogh BE, Lindgren
B. The economic impact of asthma and chronic pulmonary
disease (COPD) in Sweden 1980 and 1991. Respir Med
2000;94:247–55.
[12] R.onmark E, J.onsson E, Lundb.ack B. Remission of asthma in
middle-aged and elderlyFreport from the Obstructive
Lung Disease in Northern Sweden Study. Thorax
1999;54:611–3.
[13] St Claire L, Watkins CJ, Billinghurst B. Differences in
meaning of health: an exploratory study of general
practitioners and their patients. Fam Pract 1996;13:
511–6.
[14] Price D, Ryan D, Pearce, L, Bawden R, Freeman D, Thomas
M, Robson L. The burden of paediatric asthma is higher than
health professionals think: results from the asthma in real
life (air) study. Prim Care Respir J 2002;11(2):30–3.
[15] Lundb.ack B, Nystr.om L, Rosenhall L, Stjernberg N.
Obstructive lung disease in northern Sweden: respiratory
symptoms assessed in a postal review. Eur Respir J
1991;4:257–66.
[16] Montnemery P, .Adelroth E, Heuman K, Johannisson A,
Johansson S- (A, Lindholm L-H, Lundb.ack B, L.ofdahl C-G.
Prevalence of obstructive lung diseases and respiratory
symptoms in southern Sweden. Respir Med, 1998;92:
1337–45.
[17] Pallasaho P, Lundb.ack B, L.asp.a S-L, J.onsson E, Sovij.arvi A,
Laitinen L. Increasing prevalence of asthma but not chronic
bronchitis in FinlandFreport from the FinEsSFHelsinki
study. Respir Med 1999;93:798–809.
[18] Lindstr.om M, Kotaniemi J, J .onsson E, Lundb.ack B. Smoking,
respiratory symptoms and diseasesFa comparative study
between Northern Sweden and Northern FinlandFreport
from the FinEsS study. Chest 2001;119:852–61.
[19] Kotaniemi J, Lundb.ack B, Nieminen M, Sovij.arvi A, Laitinen
L. Increase of asthma in adults in Northern FinlandFa
report from the FinEsS study. Allergy 2001;56:169–74.
[20] Meren M, Jannus-Pruljan L, Loit H-M, P *olluste J, J .onsson E,
Kiviloog J, Lundb.ack B. Asthma, chronic bronchitis and
respiratory symptoms among adults in Estonia. Respir Med
2001;95:954–64.
[21] Rabe KF, Vermeire PA, Soriano JB, Maier WC. Clinical
management of asthma in 1999: the asthma insight Europ!e
(AIRE) study. Eur Respir J 2000;16:802–7.
[22] Ruggieri F, Hindle M. Diagnosis and treatment of asthma
across Europ!e. Eur Respir J 1989;2:536–9.
[23] Janson C, Chinn S, Jarvis D, Burney P. Physician-diagnosed
asthma and drug utilization in the European Community
Respiratory Health Survey. Eur Respir J 1997;10:
1795–802.
[24] Bj.ornsson E, Plaschke P, Norrman E, Janson C, Lundb.ack B,
Rosenhall A, Lindholm N, Rosenhall L, Berglund E, Boman G.
Symptoms related to asthma and chronic bronchitis in three
areas of Sweden. Eur Respir J 1994;7:2146–53.
[25] R .onmark E, Lundqvist A, Lundb.ack B, Nystr.om L. Non-
responders to a postal surveyFreport from the Obstructive
Lung Disease in Northern Sweden Study. Eur J Epidemiol
1999;15:293–9.
[26] Burney PGJ. Epidemiology. In: Clark TJH, Godfrey S, Lee
TH, editors. Asthma. 3rd ed. London: Chapman & Hall
Medical, 1992. p. 254–307.
[27] Tuns.ater A. Compliance in asthma (In Swedish).
L.akemedelsverket 1993: 1 Treatment of bronchial asthma
II. Stockholm, 1993. p. 159–64.
[28] Vermeire P. Differences in asthma management around the
world. Eur Respir Rev 1994;4(21):279–81.
[29] Larsson M, Hallstr.om J, Frisk M, Kiviloog J, Lundb.ack B.
Environmental tobacco smoke: a major cause of lower air-
way irritation in society. Exposure during childhood
increases risk of asthma and tobacco-dependence later in
life. Chest 2001;120:711–7.
ARTICLE IN PRESS
Living with asthma 843
